Estimates of body fat weight were obtained from these specimens and from two other which were captured for another purpose. All the animals were caught on the fast ice surrounding Ross Island in Antarctica in the early part of the summer austral when the females are pupping.
The respiratory function of the whole blood, which includes OzHb dissociation curve, Bohr effect, standard bicarbonate, buffering capacity, and Haldane effect, was studied by a method described in detail elsewhere (8). The 02Hb dissociation curves of hemoglobin solution, obtained from washed hemolyzed red cells, were determined by Dr. M. B. Laver of Boston from samples that had been kept frozen several weeks. These curves were obtained with a dissociation-curve analyzer (3). The blood volume was measured by dilution technique using red cells tagged with chromium 51 (11). Hematocrit was determined in blood centrifuged in a Wintrobe tube and hemoglobin was measured by spectophotometry. Blood gases and pH were measured using a Beckman 160 Spinco gas analyzer.
The O2 content of fully saturated samples (capacity) was determined using the Roughton-Scholander micromethod ( 10). All equilibrations and measurements were made at 37 C (body temperature rt 0.2 C noted in all specimens).
RESULTS AND DISCUSSION
The data on O2 transport are shown in Table  1 and fetal values. In most species of mammals, pregnancy is characterized by a lowered hemoglobin concentration in the mother and an increased concentration (in relation to nonpregnant adult) in the fetus (2). The pregnant female Weddell seal, however, has a higher hemoglobin and 02 capacity than its fetus. This relationship is distinctly advantageous to both mother and fetus because it reduces the obligate blood flow to the uterus during diving. If the maternal Hb content were lower than the fetus Hb content, the alternatives would be unfavorable to the mother and the fetus during a dive. In this case, either the uterine blood flow would have to be higher, which would not be economical to the mother and may not even be possible because of the bradycardia and low cardiac output prevailing during diving (4), or the fetus would have a much lower arterial oxygen tension than in the existing condition because of a reduced 02 supply. The features of the OnHb dissociation curve in whole blood and in hemoglobin solution are also given in Table  1 , and shown in Fig. 1 . In maternal and fetal whole blood the PbO (7.4) an d n are within the range observed in other mammals, but the Bohr effect and effective Bohr effect are higher than most diving mammals (7). As in all species of mammals the 02 affinity of the fetal blood is higher than that of adult blood. The hemoglobin solution has a much greater affinity than whole blood. At the same pH, the difference in P50 between maternal and fetal hemoglobin is greatly reduced as in the few other species in which this has been studied (1). appear to be the highest observed in diving mammals (7). The buffering capacity, determined over a small range of pH because of the curvature of the buffer line (Fig. 2U) 1597 also very high as can be expected from an animal subjected to prolonged and probably severe hypoxia. Table 3 gives the blood volume data of two specimens. The blood volume represents 14.1 and 15.5 %, respectively, of the total body weight.
Such a large relative blood volume has been reported before only in the pelagic Dal1 porpoise Phoceonoides dalli (9). As the relative weight of fat is probably greater in the Weddell seal (30%) than in P. da&, the relative blood volume, and therefore the oxygen store usable by the tissues perfused during a dive, must be higher in the seal than in P. dalli (whose oxygen capacity is only 20.3 vol %).
In summary, the blood of the Weddell seal is characterized by a high hemoglobin concentration yielding a large 02 capacity.
This characteristic persists during pregnancy.
The fetus has a slightly lower 02 capacity than its mother. This relationship permits a better and more economical oxygen supply to the fetus than if Hb were lower in the mother than in the fetus. The standard bicarbonate and Haldane effects are high, but the buffering capacity is much greater than in any other species. This may be related to the hypoxia and to the production of lactic acid occurring during a dive. The blood volume is large, either 15 or 23 %, depending on whether total body weight or lean, skinless weight is considered.
Although these characteristics cannot solely account for the diving ability of the seal, they are so distinctly different from those of other diving mammals that they must contribute to the Weddell seal's tolerance to hypoxia.
